UNCLASSIFIED 


AD  NUMBER 


AD876180 


NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  use;  3  Aug 
1970.  Other  requests  shall  be  referred  to 
USATECOM,  Attn:  AMSTE-TS,  APG  MD  21005. 


AUTHORITY 


USATEC  ltr,  14  Dec  1970. 


THIS  PAGE  IS  UNCLASSIFIED 


This  Document 
I  f  Reproduced  From 
J  Best  Available  Copy 

Materiel  Test  Procedure  3-2-531  I 

3  August  1^70  Aberdeen  Proving  Ground  i 

U.  S.  ARMY  TEST  AND  EVALUATION  COMMAND 
COMMON  ENGINEERING  TEST  PROCEDURE 

VULNERABILITY  OF  WEAPONS 

1.  OBJECTIVE 

The  objective  of  this  MTP  is  to  provide  procedures 
vulnerability  of  weapons  to  enemy  action. 

2 .  BACKGROUND 


D  D'  "Ov 

rpfj^ 
5  1970 

■CbO  U  LL 

for  assess  the 


Weapons  employed  in  combat  are  often  exposed  to  enemy  attack,  particu¬ 
larly  from  small  arms  projectiles  and  from  counter  battery  fire.  While  it 
would  be  unreasonable  to  expect  a  weapon  to  withstand  a  direct  impact  or  near 
miss  from  an  artillery  projectile,  the  weapon  should  be  able  to  withstand  frag¬ 
ment  hits  and  small  arms  impacts.  This  is  particularly  true  with  regard  to  the 
influence  of  such  impacts  on  safety:  after  the  impact  it  still  should  be  safe 
to  fire  an  HE  projectile  through  the  weapon  without  a  catastrophic  result. 


Some  weapons  (many  self-propelled  artillery  weapons,  for  instance) 
are  designed  with  integral  armor  protection.  With  such  materiel  the  QMR  may 
state  a  level  protection.  Generally,  however,  the  vulnerability  of  weapons 
|  is  not  co.ered  by  QMR's;  thus,  vulnerability  tests  of  weapons  are  normally 

conducted  only  when  special  directions  are  provided. 


3 •  REQUIRED  EQUIPMENT 

The  equipment  required  to  conduct  a  vulnerability  test  of  a  weapon 
is  the  same  as  that  used  in  armor  tests  described  in  MTP  2-2-710.  This  includes 
facilities  for  loading  ammunition  and  measuring  projectile  velocities  as  well 
as  appropriate  ranges  and  guns  for  firing  projectiles  and  fragment  simulators. 
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a.  Vulnerability  of  Armored,  Self-Propelled  Weapon  Systems  -  To 
determine  the  ability  of  armored,  self-propelled  weapon  systems  to  resist  enemy 
action. 

b.  Vulnerability  of  Gun  Tubes  -  To  determine  whether  a  HE  projectile 
can  be  safely  fired  through  a  gun  tube  after  the  tube  has  been  hit  by  enemy 
action. 

c.  Vulnerability  of  Weapon  Components  -  To  determine  the  vulnerability 
of  certain  components  or  ancillary  equipment  not  part  of  a  normal  vulnerability 
test . 

d.  Area  of  Vulnerability  -  To  determine  the  projected  area  of  the 
weapon  that  is  vulnerable  to  a  certain  attack  (e.g.,  cables  or  dials). 

5 . 2  LIMITATIONS 


This  MTP  does  not  apply  to  the  vulnerability  of  small  arms  such  as 
rifles,  pistols,  and  machineguns. 

6.  PROCEDURES 

6.1  PREPARATION  FOR  TEST 


6.1.1  Review  of  Test  Directives 

For  armored,  self-propelled  weapons  the  QMR  may  provide  all  of  the 
guidance  on  vulnerability  testing  that  the  test  director  requires.  In  any 
event,  vulnerability  studies  of  armored,  self-propelled  weapons  are  considered 
essential.  If  inadequate  guidance  is  provided,  the  test  director  may  be  required 
to  seek  clarification  from  the  U.  S.  Army  Combat  Developments  Command  or  confer 
with  the  U.  S.  Army  Test  and  Evaluation  Command,  the  Weapons  Command,  or  the 
Project  Manager's  Office,  as  well  as  to  avail  himself  of  local  knowledge  and 
experience . 


For  weapons  other  than  armored,  self-propelled  weapons  the  QMR  is 
not  likely  to  stipulate  any  requirements  for  invulnerability.  If  there  are 
such  requirements,  special  instructions  will  usually  be  provided.  If  the  test 
director  feels,  however,  that  a  vulnerability  test  of  portions  of  a  weapon  sys¬ 
tem  should  be  made  hecause  of  the  uniqueness  of  the  design,  the  intended  employ¬ 
ment  of  the  weapon,  safety  considerations,  or  any  other  sound  reason,  he  should 
incorporate  such  a  test  in  the  test  plan,  making  contacts  in  advance  with  high¬ 
er  command  or  the  commodity  command,  as  appropriate. 

6.1.2  Pretest  Inspection 

For  purposes  of  economy  select  a  weapon,  or  weapon  system  as  appli¬ 
cable,  which  has  been  subjected  to  considerable  use  and: 

a.  Record  the  nomenclature  of  the  item  under  test. 
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b.  Assure  that  the  weapon  is  in  satisfactory  firing  condition, 

firing  it  if  applicable.  . 

c.  Record  any  operating  problems  associated  with  the  weapon. 

d.  Record  muzzle  velocity  from  previous  firings. 

6.2  TEST  CONDUCT 

6.2.1  Vulnerability  of  Armored,  Self-Propelled  Weapon  Systems 

A  vulnerability  study  is  usually  required  of  all  armored  vehicles  in¬ 
cluding  armored,  self-propelled  weapon  systems  to  determine  their  ability  to 
resist  enemy  action.  The  steps  are  as  follows: 

a.  Study  reference  4f  for  background  information. 

b.  Plan  vulnerability  study  in  accordance  with  MTP  2-2-617,  with 
supplementary  details  in  MTP's  2-2-710,  2-2-711,  and  2-2-715,  selecting  as  appro¬ 
priate  from  the  following  list  of  study  areas. 


1) 

Bullet  splash  from  small  arms 

projectiles 

2) 

Immobilization  of  components 

3) 

Shock  produced  by  ballistic  attack 

4) 

High-explosive  blast 

5) 

Air  attack 

6) 

Penetration  by  kinetic-energy 

projectiles 

7) 

Welded  joint  weaknesses 

8) 

Fuel  fires 

9) 

Special  types  of  attacks 

c.  Conduct  studies  in  accordance  with  MTP  2-2-617. 

6.2.2  Vulnerability  of  Gun  Tubes 

This  test  is  a  safety  test  to  determine  whether  an  HE  projectile  can 
be  safely  fired  through  a  gun  tube  after  the  tube  has  been  hit  by  enemy  action 
Examples  of  such  tests  that  have  been  considered  necessary  in  the  past  are  the 
damage  tests  to  the  106-mm  recoilless  rifles  mounted  on  the  0NT0S  vehicle  and 
damage  tests  to  the  105-mm  self-propelled  howitzer  M108.  Steps  in  conducting 
such  a  test  are  as  follows: 

a.  Select  AP  projectiles  (not  over  20-mm)  that,  when  fired  at  the 
tube  from  the  direct  flank,  will  result,  as  a  minimum  in  a  protection  type 
(MTP  2-2-710)  complete  penetration  of  one  wall  of  the  tube. 

b.  Plan  sequence  of  testing  to  start  with  light  damage  and  progress 
to  more  severe  damage. 

c.  Fire  one  projectile  at  the  gun  tube  at  a  velocity  to  effect  a 
complete  penetration.  Record  projectile  nomenclature,  velocity,  effect,  and 
location  of  impact. 

d.  Photograph  damage. 

e.  Set  up  high-speed  photographic  equipment  to  view  the  tube  under 
test,  and  the  projectile  as  it  emerges  from  the  tube,  in  accordance  with  MTP 
4-2-816. 
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f.  Taking  appropriate  precautions  for  possible  prematures,  fire  an 
HE  projectile,  or  a  thinner-walled  HEAT  projectile  if  applicable,  through  the 
gun  tube  under  study. 

g.  Record  visible  results  and  results  obtained  from  reading  the  film. 

h.  Repeat  the  above  procedures  at  least  twice  with  the  same  tube, 
and  with  other  tubes  as  required. 

NOTE:  A  test  of  the  vulnerability  of  tank  gun  tubes  to  attack  by 
HEAT  Projectiles  is  an  infrequently  used  variation  of  this 
test.  Such  tests  may  include  complete  and  partial  penetra¬ 
tions  of  the  gun  tube  as  well  the  lodging  of  the  follow-on 
plug  (from  the  copper  liner  of  the  shaped  charge)  crosswise 
in  the  bore  to  form  an  obstruction.  Each  time  the  tube  is 
damaged,  an  HE  projectile  is  fired  through  it  to  see  whether 
a  premature  will  occur. 

6.2.3  Vulnerability  of  Weapon  Components 

The  vulnerability  of  certain  components  or  ancillary  equipment  may  be 
of  concern  and  not  be  part  of  a  normal  vulnerability  test.  Only  those  items 
that,  if  struck,  could  cause  the  weapon  to  be  useless  or  dangerous  are  of  con¬ 
cern;  for  instance,  exposed  cables,  equilibrators,  and  recoil  cylinders.  The 
test  is  conducted  in  the  following  steps: 

a.  Fire  a  projectile  specified  in  the  directive  at  one  of  the  com¬ 
ponents  under  study,  and  record  projectile  nomenclature,  velocity,  location  of 
impact,  attack  direction,  and  visible  damage. 

b.  Traverse,  elevate,  and  otherwise  exercise  the  weapon  under  study 
to  determine  the  effects  of  the  projectile  impact.  Record  the  effects. 

c.  Only  if  necessary,  fire  the  weapon  under  study  and  determine 
damage  effects,  such  as  failure  to  return  to  battery,  etc. 

d.  Repeat  above  against  other  components  as  required. 

e.  When  the  weapon  has  been  rendered  unusable,  determine  the  area 
that  was  vulnerable  to  the  attack. 

6.2.4  Area  of  Vulnerability 

In  certain  test  programs  the  directive  may  require  that  the  projected 
area  of  the  weapon  that  is  vulnerable  to  a  certain  attack  be  determined.  In 

much  of  the  study  -  e.g.,  in  evaluating  the  vulnerability  of  cables  or  dials  - 

it  will  not  be  necessary  to  fire  projectiles  to  determine  whether  the  attack 

will  knock  out  the  particular  component  making  the  weapon  inoperable.  The  steps 

are  as  follows: 

a.  From  the  direction  of  attack  specified,  determine  the  projected 
area  of  each  component  that  can  obviously  be  knocked  out  by  the  attack  projec¬ 
tile  and  incapacitate  the  weapon.  Record  results. 

b.  For  questionable  areas,  fire  the  attack  projectile  recording  the 
location  of  impact  and  visible  damage. 

c.  Following  b,  exercise  the  weapon  to  determine  it  is  still  operable. 
Fire  the  weapon  only  if  absolutely  essential.  Record  results. 
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d.  From  a,  b,  and  c  tabulate  the  total  projected  area  of  the  weapon 
that,  if  subjected  to  the  attack  specified,  will  render  the  weapon  inoperable. 
Compare  this  with  the  total  projected  area  of  the  weapon. 

6.3  TEST  DATA 


6.3.1 


Preparation  for  Test 


Record  the  following: 

a.  Nomenclature  of  test  item 

b.  Operating  problems  associated  with  the  test  item 

c.  Muzzle  velocity  as  determined  from  previous  firings 


6.3.2 


Test  Conduct 


6. 3. 2.1  Vulnerability  of  Armored,  Self-Propelled  Weapon  Systems 

Record  the  data  requirements  of  applicable,  sections  of  MTP  2-2-617. 

6. 3. 2. 2  Vulnerability  of  Gun  Tubes 

a.  Record  the  following: 

1)  Nomenclature  of  projectile 

2)  Velocity  of  projectile 

3)  Effect  of  fire  on  test  item 

4)  Location  of  impact 

5)  Visible  results 

6)  Results  of  test  obtained  from  reading  film 

b.  Retain  all  photographs. 

6. 3. 2. 3  Vulnerability  of  Weapon  Components 
Record  the  following: 

a.  Nomenclature  of  projectile 

b.  Projectile  velocity 

c.  Location  of  impact 

d.  Attack  direction 

e.  Visible  damage 

f.  Effect  of  impact  on  test  item 

g.  Results  of  test  firing  if  required 

h.  The  area  of  the  test  item  vulnerable  to  attack 

6. 3. 2. 4  Area  of  Vulnerability 
Record  the  following: 


a.  The  projected  area  of  vulnerability 
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b.  Direction  of  attack 

c.  For  attack  fires: 

1)  Type,  model,  and  caliber  of  projectile 

2)  Location  of  impact 

3)  Visible  damage 

4)  Direction  of  attack 

d.  Results  of  test  firing  if  required 

6.4  DATA  REDUCTION  AND  PRESENTATION 

A  comparison  between  weapons  is  applicable  when  adequate  data  exist. 
Photographs  are  taken  to  picture  significant  information. 

6.4.1  Vulnerability  of  Armored,  Self-Propelled  Weapon  Systems 

Data  reduction  and  presentation  will  be  as  specified  :in  applicable 
section  of  MTP  2-2-617.  K 

6.4.2  Area  of  Vulnerability 

From  the  data  obtained  during  testing  tabulate  the  total  projected 
area  of  the  weapon  that,  if  subjected  to  the  attack  specified,  would  render 
the  weapon  inoperable.  Compare  this  with  the  total  projected  area  of  the 
weapon. 
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